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LIMS Simulation Package Development

+ Changes and Additions
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Element Size and Injection Gate

€ Same Problem

€ Same Time

€ Refined Mesh

€ Divergent Results at Given Time

TR SRR

p=100kPa p=100kPa p=100kPa
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“Proper” Gate Modeling and User
Cconvenience
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The “Gate Element” Implemented
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LIMS Ul: New Features

Injection Scheme Wizard o e

i@ 1; LMetepad o this mesh | .

TO O I S m e n U 1 Mofapad = loadla

7 st = X, 4 Oos Prompt
H | 7 Floating Teoliar Y (o 4 current Diraeln
Floating Toolbar e o

- - § Tecplat
ek B Bl g |r% Al

o
TN [ e R )

s
&

Save (Without File Dialog)
Remove Result Section

L;lél.ar.Ela.ﬂrlsd Tanls
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7 lims Ul - [k.dmp]
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¥ Injection Scheme Wizard
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proc auto

READ

setgate s 1,

do while (Sunumheremptﬁ()> )
solve

if (sofillfactor(2?)>8) then
setgate , B,
endif

loop

SETOUTTYPE
URITE

endproc
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LIMS Distribution: Install CD
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LIMS Distribution: Detalls

e “Standard” LIMS Distribution Was
Created

LIAAS Tutorial Player

e Setup Program

20 1-DEAS Modeling
20 Simulation Uzing Limz U
20 Simulation L zing Cansale Interface

e Uninstall 30 |-DEAS Modeling

A0 Simulation Uzing Conzole | nterface
20 Simulation of Scrmpltm]

 Multimedia Tutorial Created 3D Simulaton of Scimpm)

e Supplements “Printed”
Documentation

e “Limited” Version Distributed Without
Limitations

1000 Nodes, Times Out

* Full Version Subject to Agreement
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LIMS Distribution: Technology
Transfer

LIMS Demonstration CD

+ Companies (Lockheed Martin, Raytheon Missile
System, ACR, Dynasty Boats...)

+ Universities

Workshops and Demonstrations
+ SAMPE, JEC ...
+ Workshops (ACR, 2nd July...)
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Addressing Practical Processing Issues
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Partially Saturated Tows

Vent
Injection
Gate _L_Resin Collection
Pot
No Resistance at Vent Additional Resistance at Vent
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Effects of Flow Resistance at Vent

[X- Axis on Log Scale] [X- Axis on Log Scale]
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Ryeni- Resistance at the Vent

Vyent — VOlume of Resin Leaking out of the Vent for Full Saturation

Voig — Porous Volume of Mold
Tg — Fill-Timefor Full Saturation of Mold

Tunsat — Time When Resin First Reaches at the Vent
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Modeling Preform Nesting Effects

(K, Vo) g

(K Ve ) o
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Influence of Distribution Layer
Permeability

Time Time Time
237.882 44,4522 16.1802
222.023 41.4887 15.1015
206.165 38.5253 14.0229
190.306 35.5618 12.9442
174.447 32.5983 11.8655
158.588 29.6348 10.7868
142.729 26.6713 9.70813
126.87 23.7078 8.62945
111.012 20.7444 7.55077
95.1529 17.7809 6.47209
79.2941 14.8174 5.39341
63.4352 11.8539 4.31472
47.5764 8.89044 3.23604
31.7176 5.92696 2.15736
15.8588 2.96348 1.07868
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Modeling Inserts and Channels Inside
the Part

Box(1x0.2x0.2m)

Race-Tracking Channel (0.01 m)

Insert (0.2 x 0.1 x 0.0125 m)

Rib (0.05 x 0.2 x 0.1 m)

Cable Bay in the center (0.9 x 0.1 x 0.1 m)

Line Injection Gate

Distribution Media {(0.002 m)
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Integrated Part: Filling
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Outline

Modeling Issues
+ Preform and Distribution Media Deformation

© 2003 University of Delaware All rights reserved 1 Jul 2003



Preform & Distribution Media

Deformation

Thickness Change Over Time During Injection For
Different Preform Locations (240z. Woven Fabric, 20

* Layers)
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Compaction: Is It Important?

Pressure Field in Rectangular Mold (End of Injection)

No Compaction Compaction

Injectio

| Injectio

— | ——
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Compaction: The Analytic Solution
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Conclusions
The Road Ahead
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Conclusions

» Gate Elements Were Implemented and Tested

» Preform and Distribution Media Compaction
+ Influences Behavior of VARTM Process and Other
+ Analytic Model Was Developed

» LIMS Ul Has Been Extended with Sequential
njection Wizard and Improved

» LIMS Distribution Was Completed and Made
Available
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The Road Ahead

Simulation Tasks

+ Numerical Solution for Deformable Media

+ Re-visiting the Non-isothermal Modeling
LIMS Extension

+ Extending Gate Elements into 3D Case

+ Alternative (lterative) Solver for Large/Non-Linear
Problems

LIMS Ul

+ Connection to Databases of Material Properties
+ Wizard for Optimal Filling
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